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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 1/5/ is in compliance 
with the provisions of 37 CFR 1 .97. Accordingly, the examiner is considering the 
information disclosure statement. 

Claim Objections 

2. Claim 1 3 is objected to because of the following informalities: Claim 1 3 is 
identical to claim 4. Both claims depend on the same base claim and neither have any 
additional claims dependent on them. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being clearly anticipated 
by Achleitner (U.S. Pat. No. 5,673,555). Achleitner discloses a method capable of 
being carried on a medium and executable by a computer to monitor a catalytic device 
coupled in an exhaust of an internal combustion engine of a vehicle, comprising: 
instruction for determining a lean operation time during which the engine is operated 
lean (Abstract; Col. 2, Lines 45-52); instructions for determining a rich operation time 
during which the engine is operated rich (Abstract; Col. 2, Lines 45-52); instructions for 
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determining a ratio between said lean time and said rich time (Abstract; Col. 2, Lines 
53-55); and instructions for determining degradation of the catalyst based on said ratio 
(Abstract; Col. 2, Lines 56-58). 

5. In regards to claim 2, Achleitner discloses the medium of claim 1 , and further 
wherein said instructions for determining degradation of the catalyst based on said ratio 
further comprise: instructions for retrieving a stored expected ratio as a function of 
operating conditions; and comparing said expected ratio to said determined ratio to 
determine degradation of the catalyst (Col. 4, Lines 14-25). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Achleitner 
in view of Takahashi et al (U.S. Pat. No. 5,564,404). Achleitner discloses the medium 
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of claim 2, as described above, but fails to specifically discuss the expected ratio being 
stored as a function of lean time. Takahashi discloses an air/fuel ratio control system of 
an internal combustion engine that has a map of the relationship between the lean 
air/fuel time period and another engine parameter. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to utilize the lean 
air/fuel ratio map as taught by Takahashi in the medium of Achleitner for the advantage 
of avoiding undesirable performance when ambient conditions are severe (Col. 1, Lines 
45-67). 

9. Claims 4-6, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Achleitner in view of Theis et al. (U.S. Pat. No. 6,497,092). In regards to claims 4- 
6 and 13, Achleitner discloses the medium of claim 1 , as described above, but fails to 
specifically disclose instructions for correcting said rich operation time based on a level 
of richness or exhaust flow rate during said rich operation; and instructions for 
correcting said lean operation time based on a NOx concentration or exhaust flow rate 
during said lean operation. Theis disclose a NOx absorber, diagnostics, and automotive 
exhaust control system that corrects the rich operation time based on the level of 
richness and exhaust flow rate during rich operation (Fig. 8A, Steps 98, 100, 102; Col. 
1 1 , Line 58 - Col. 13, Line 31 ; Col. 4, Lines 23-33), and corrects the lean operation time 
based on a NOx concentration and exhaust flow rate during lean operation (Col. 4, 
Lines 23-33). It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to utilize the lean and rich period correction as taught by 
Theis in the medium of Achleitner for the advantage of providing accurate measure of 
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the stored NOx using measured 02 sensor delay times without requiring an otherwise 
unnecessary separate lean/rich engine cycle (Col. 3, Lines 17-22) 

10. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Achleitner in view of Irisawa et al. (U.S. Pat. No. 6,698,188). Achleitner discloses the 
medium of claim 1 , as described above, but fails to specifically discuss the medium 
further comprising instructions for controlling said lean operation based on an estimate 
of an amount of NOx stored in the catalyst. Irisawa discloses an emission control 
apparatus of an internal combustion engine that changes the air-fuel ratio of the exhaust 
gas from lean to rich when a predetermined amount of NOx is reached in the catalyst 
(Col. 1, Line 18 - Col. 2, Line 16). It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to utilize the control of the air-fuel ratio 
in the exhaust gas as taught by Irisawa in the medium of Achleitner for the advantage of 
being able to detect when regeneration is complete using the existing NOx sensor 
(Col.1, Line 48-56). 

11. In regards to claim 8, the modified Achleitner discloses the medium of claim 7, as 
described above, and further comprising instructions for controlling said rich operation 
based on a signal from an exhaust gas oxygen sensor coupled downstream of said 
catalyst (Col. 1 , Line 18 - Col. 2, Line 16). 

Allowable Subject Matter 

12. Claims 9-12 and 14 are allowed. 
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Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nader et al. (U.S. Pat. No. 6,804,951) discloses an on-board 
diagnostic catalyst monitoring system. Yamashita et al. (U.S. Pat. No. 6,148,612) 
discloses an engine exhaust gas control system having NOx catalyst. Yamashita et al. 
(U.S. Pat. No. 5,491 ,975) discloses an air-fuel ratio control system for internal 
combustion engine. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Loren C. Edwards whose telephone number is (571) 
272-2765. The examiner can normally be reached on M-TH 5:30-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Denion can be reached on (571)272-4859. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

THOMAS DENION 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3700 



